S-Adenosylmethionine (SAM) and antibiotic biosynthesis: effect of external addition of SAM and of overexpression of SAM biosynthesis genes on novobiocin production in Streptomyces.
The production of antibiotics in different Streptomyces strains has been reported to be stimulated by the external addition of S-adenosylmethionine (SAM) and by overexpression of the SAM synthetase gene metK. We investigated the influence of SAM addition, and of the expression of SAM biosynthetic genes, on the production of the aminocoumarin antibiotic novobiocin in the heterologous producer strain Streptomyces coelicolor M512 (nov-BG1). External addition of SAM did not influence novobiocin accumulation. However, overexpression of a SAM synthase gene stimulated novobiocin formation, concomitant with an increase of the intracellular SAM concentration. Streptomyces genomes contain orthologs of all genes required for the SAM cycle known from mammals. In contrast, most other bacteria use a different cycle for SAM regeneration. Three secondary metabolic gene clusters, coding for the biosynthesis of structurally very different antibiotics in different Streptomyces strains, were found to contain an operon comprising all five putative genes of the SAM cycle. We cloned one of these operons into an expression plasmid, under control of a strong constitutive promoter. However, transformation of the heterologous novobiocin producer strain with this plasmid did not stimulate novobiocin production, but rather showed a detrimental effect on cell viability in the stationary phase and strongly reduced novobiocin accumulation.